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Orthodontic Molar Uprighting - Literature Review
Abstract
Tipped molar is a relatively common occurrence in adult dentition. The objective in orthodontic molar
uprighting is ideal positioning of the molar which will eventually become an abutment tooth for a fixed
prothesis. The ideal position will improve the periodontal environment for the molar. The benefits
provided by molar uprignting are: abutment preparations are simplified; pontic design is improved;
reduced mesial periodontal infra-bony defect and so on. In present review article, several appliances and
techniques are described for uprighting molars.
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REVIEW ARTICLE

Orthodontic Molar Uprighting - Literature Review
Hsin-Yi Hsieh, Wen-Ching Ko, Chiung-Shing Huang

Graduate Institute of Craniofacial and Oral Science, Chang Gung University

Department of Craniofacial Orthodontics and Craniofacial Center, Chang Gung Memorial Hospital

Tipped molar is a relatively common occurrence in adult dentition. The objective in orthodontic molar
uprighting is ideal positioning of the molar which will eventually become an abutment tooth for a fixed
prothesis. The ideal position will improve the periodontal environment for the molar. The benefits provided
by molar uprignting are: abutment preparations are simplified; pontic design is improved; reduced mesial
periodontal infra-bony defect and so on. In present review article, several appliances and techniques are
described for uprighting molars. (J. Taiwan Assoc. Orthod. 21(1): 9-18, 2009)
Key words: Molar uprighting, Mesial tilting

INTRODUCTION
Loss of a first permanent molar is a common problem
in adult dentition. If there is no immediate prosthetic
replacement or orthodontic space closure, several
problems can occur as a result of the loss of a first permanent
molar, including mesial tipping of the second and third
molars, distal migration of the premolars, and elongation

The benefits of uprighting mesially tipped molars
are: abutment preparations are simplified and parallel
paths of insertion is enhanced; pontic design is improved;
mesial periodontal lesions are eliminated or reduced
without periodontal surgery; and crown-root ratio is
i m p r o v e d 4. S e v e r a l t e c h n i q u e s , a p p l i a n c e s a n d
biomechanics for uprighting molars will be described in
present article (Table 1).

of the opposing molar. Mesial movement and tipping of
molars may initiate a vicious cycle of traumatic occlusion,
functional interferences, space problems in conjunction
with implant insertion, and periodontal problems. After
the tipped molar is uprighted, the functional and
periodontal situation can be improved. The molar will be
under axial stress, and the path of the prosthetic insertion
will be parallel to the long axes of the teeth8.

Appliances and techniques
Lingual arch2
Lingual arch (Fig 1) is a simple appliance for
uprighting mesially tipped molars2. The appliance needs
two well fitting molar bands, a pair of half-round tubes
and shafts, and 0.036 stainless steel wire. The arch must
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be contoured properly to provide full three-point contact

simple opening of the vertical loop will induce both a

at the molar bands and to provide optimum tooth support

distal and a rotational movement on the molar (Fig 2). The

throughout the arch. The vertical loop is placed just mesial

net effect is to upright the molar and to move it distally.

to the affected molar. Every three to four weeks the

This is a method of choice where we wish to reopen a

rounded vertical loop is opened sufficiently, and the

space.

Table1

Appliances

Wire
ire

Lingual
ingual arch2

0.036 SS
0.036 TMA

Open
pen coil spring3

Indication
ndication

Effects
ffects

A single terminal mesial tipped
molar

Molar
olar uprighting
Reopen
eopen a space

Minimal
inimal tipped teeth, ﬁnal
uprighting

Molar
olar uprighting and rotation

Helical
elical uprighting spring3

0.016x0.022 SS
with a helix
0.017x0.025 TMA

Upright
pright a single terminal molar

Molar
olar uprighting with
extrusion

The
he box loop3

0.019x0.025 SS

Upright
pright two terminal molar

Molar
olar uprighting with
extrusion, distal tipping

Single
ingle T-loop segmental
uprighting spring1,4

0.017x0.025 SS.
0.019x0.025
beta-Ti wire

Paired
aired segmental T-loop
uprighting spring4

A single terminal molar tilted
to a position mesially next to
or within 2 mm of the distal
premolar

Molar
olar uprighting with distal
crown tipping, intrusion

Two
wo terminal tipped molars

Burrstone uprighting spring5

0.018x0.025 SS

Upright
pright a single terminal molar

Molar
olar uprighting without
extrusion

Crossed
rossed tipback spring8

0.016x0.022 SS
with two and onehalf helices.
0.017x0.025 TMA

Upright
pright a single terminal molar

Molar
olar uprighting without
extrusion

Molar
olar uprighting simple trchnique
(MUST)11

Superelastic
uperelastic
0.016x0.022 NiTi

Upright
pright a single terminal molar

Molar
olar uprighting
Correct
orrect mesiolingual rotation
of molar crown
Correct
orrect lingual inclination of
molar crown

Molar
olar uprighting with miniscrew13

With
ith insufﬁcient anchorage
dentition

Fig 1. Lingual arch (Martin. Dental Clinics of
North America. 1971;16 )

Absolute
bsolute anchorage

Fig 2. The opening of the vertical loop will induce both
a distal and a rotational movement on the molar
(Martin. Dental Clinics of North America. 1971;16)

Fig 3. The coil spring appliance (Martin. Dental Clinics of North America. 1971;16)
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Open coil spring3
The open coil spring is used when there is a minimal
tipping of the teeth or for final uprighting after use of the
helical spring or box loop mechanisms. A straight wire
is passed through the molar tube, premolar and canine
brackets; then an open coil spring is compressed between
the molar tube and the most distal premolar and the
archwire is tied in (Fig 3). It will exert a distally directed
force in the molar crown and a reciprocal mesially
directed force on the premolars and canine, resulting in
tipping movements of the teeth.
The helical uprighting spring3
The helical uprighting spring (Fig 4) is the first
appliance for uprighting molar teeth. This appliance
is indicated to upright a single terminal molar. This
appliance uses an elastically deformed wire to exert forces
on the teeth; the active wire is inserted into the bracket
that is affixed to the tipped molar. If both premolars and
canine are present on the ipsilateral side, these three
teeth, as well as the tipped molar, should be bonded. If
the second premolar is missing, the canine tooth on the
contralateral side should be bonded, and a fixed canine-tocanine bond, lingual arch should be employed to provide
additional anchorage.
The helical uprighting spring exerts a combination
of distally and occlusally directed force on the terminal
molar and has the side effect of extruding the terminal
molar as its axial inclination is improved (Fig 5). It
requires grinding adjustments on the occlusal surfaces of
the molar that is being uprighted and the opposing molars
to prevent opening the bite. However, this spring design is
contraindicated when the molar is being uprighted without
antagonist.
The undesirable side effects of helical uprighting
spring are that the crowns of the anchor teeth (canines
and premolars) will be tipped buccally and the roots
tipped lingually. The buccolingual side effects can be
minimized by building a counteracting lingual force into
J. Taiwan Assoc. Orthod. 2009, Vol. 21. No. 1

the anterior segment (Fig 6). By contouring the anterior
leg of the uprighting spring, a lingual force can be exerted
on the anterior segment and a buccal force on the molar.
The molar will be rotated mesiobuccally and will correct
the often-encountered mesiolingual rotation. The lingual
tipping of the molar crown will also be minimized due to
the counterclockwise moment produced by the buccally
directed force.
The box loop3
The box loop is fabricated of 0.019×0.025 stainless
steel wire. This appliance is indicated when two terminal
molars require uprighting. Fig 7 is the diagram of
unmodified box loop. Section between bends 4-5 crosses
the bracket of the second molar to be uprighted. The distal
end inserts into the terminal molar tube, and the mesial
end into the premolar and canine brackets. The box loop
is activated by forcing the section between bends 4 and 5
into the second molar bracket; make the mesial bend (4)
down and the distal bend (5) up (Fig 8). This will push
bend 1 forward and up. The result is the extrusion and
distal tipping of the terminal molar. The bend 8 will cause
a tendency to intrude the premolars and canine mesially.
A counterclockwise moment results from the wire (bend
8) pressing down on the distal end of the bracket of the
most distally located premolar, thereby lifting the most
forward end of the wire (Fig 9). The distal end of the
box loop is lifted which exerts an extrusive force and a
counterclockwise moment on the terminal molar. This
would apply an extrusion effect on the terminal molar. The
modification of the box loop is made for the prevention
of undesired side effects (Fig 10). The broken line in Fig
10 represents the height of the brackets of the molar distal
to and premolars mesial to the molar to be uprighted.
The anterior leg of the loop should have a gable bend to
prevent distal tipping of the anchor segment. The distal
leg should also have a gable bend to get or maintain the
terminal molar in an upright position ant it will decrease
the extrusive force component. Finally, contour the box
loop for proper arch form
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Fig 4. The helical uprighting spring is made of 0.016×0.022
stainless steel wire with a helix (if the bracket slot size
is 0.018 inch). Moment (M) can be changed by varying
force (F) and distance (L). Anterior intrusive force equals
posterior extrusive force (Weiland et al. JCO. 1992; 26)

Fig 5. The force system of the helical spring
uprighting segment (Khouw andNorton.
J of Prosthetic Dentistry. 1972;27)

1
1

DISTAL

4

8

5

MESIAL

3

2
6

7

③

⑧

Fig 6. Occlusal diagrammatic view (Khouw
and Norton. J of Prosthetic Dentistry.
1972;27)

Fig 7. Unmodified box loop. (Khouw and Norton.
J of Prosthetic Dentistry. 1972;27)

MESIAL

DISTAL

⑩

⑨
Fig 8. The box loop is activated (Khouw and
Norton. J of Prosthetic Dentistry. 1972;27)

Fig 9. (Khouw and Norton. J of Prosthetic
Dentistry. 1972;27)

A
DISTAL

MESIAL

B

Fig 10. The modification of the box loop (Khouw
and Norton. J of Prosthetic Dentistry.
1972;27)

C

Fig 11. T-loop spring (Proffit. Contemporary orthodontics, 2nd edition.)
A: The 30 distal gable end.
B: T-loop spring active to upright the molar by distal crown tipping.
C: Pulling the distal of the wire 2-3mm through the molar
tube and open the T-loop.

Fig 12. Modification of a T-loop (Proffit. Contemporary
orthodontics, 2 nd edition.)

12

Fig 13. Diagram of paired T-loop segmental spring passively
engaging brackets on stabilizing premolar and canine
(Tuncay et al. JADA.1980;100)
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Fig 14. Stages of fabrication of the uprighting spring
(Robert et al. AJODO. 1982;81)

Fig 15. The deactivation forces which result from typical
degrees of preactivation (Robert et al. AJODO.
1982;81)

Single T-loop segmental molar uprighting spring1,4
The indication of the single T-loop is that a single
terminal molar has migrated and tilted mesially to a
position next to or within 2 mm of the distal premolar.
The 17×25 stainless steel wire or 19×25 beta-Ti wire is
used. The T-loop portion is fabricated with the vertical
legs 1 to 2 mm apart, and the T-loop component should
not impinge on the cheek or vestibular tissues (Fig 11)1.
When mesial movement of molars is not desired, the distal
end of the wire is bent gingivally without opening the legs
of the T-loop. Occasionally, the terminal molar is rotated
severely. The design of the T-loop is modified so that the
distal end of the wire is inserted into the molar tube from
the distal aspect (Fig 12).

to migrate mesially.
Burstone upright spring5
This method is a modification of Burstone root
spring. The spring is composed of 0.018×0.025 stainless
steel wire. Fig14 shows the stages of fabrication of the
uprighting spring 5. The anterior (α) portion of the
uprighting spring inserts into the gingival slot of the
canine bracket and the posterior (β) portion inserts into
the molar buccal tube. The α and β helices are then
preactivated the designated degrees, depending upon the
desired forces and moments (Fig 15). Typical activations
for equal and opposite moments are 45 degrees to the
attachments in the α and β portions. Symmetric α and
β activations are indicated for correction of inclination,

Paired segmental T-loop molar uprighting spring

so that there are no net vertical forces which result in

The paired segmental T-loop spring (Fig 14) is used

eruption of the molar or anterior segment. If eruption is

4

when two terminal functioning molars require uprighting.
The prepared procedure is the same as single T-loop
spring. The distal T-loop is fabricated in an identical
fashion as the single T-loop except that the vertical legs
are 2 to 3 mm apart 4. The spring is activated by first
inserting the distal spring extension into the terminal
molar tube, and then the activated middle section is
inserted into the bracket slots and secured with a ligature
wire. After complete engagement of the appliance, the
angled distal segment creates forces that intrude the
terminal molar and cause the roots of the terminal molar
J. Taiwan Assoc. Orthod. 2009, Vol. 21. No. 1

needed, the springs can be preactivated to produce pure
molar eruption.
The advantages of this appliance are: (1)
Symmetrical preactivation is an extraoral procedure. Force
levels are easy to determine and to check periodically.
(2) Few adjustments are necessary during treatment
because of load/deﬂection considerations in spring design.
(3) In the edentulous span, the wire is not disturbed by
normal function because it is positioned at the level of the
gingival. (4) Patient discomfort is minimized by offsetting
the spring over the edentulous ridge.
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Crossed tipback spring8
This method is described by Dr. Weiland in 1992.
The tipback mechanics use a spring made of 0.016×
0.022 stainless steel with two and one-half helices, or of
0.017×0.025 TMA (Fig 16). The appliance consists of
two tipback springs: one from the second molar tube and
the other from the vertical slot of the canine bracket (Fig
18) or ligated to the stabilizing wire at the first premolar
area (Fig 17). While the two tipback springs are activated
equally, and the vertical force will cancel each other out.
The advantage of the two helical uprighting springs can
produce molar uprighting without extrusion. The
disadvantage of this appliance is that the two springs may
be uncomfortable for the patient, as the spring arms may
impinge into the cheek mucosa. Fig 19 shows another
modified method to put on the crossed tipback springs12.
Molar Uprighting Simple Technique (MUST)11
The Molar Uprighting Simple Technique (MUST)
was designed and reported for uprighting molar without
extrusion by Dr. Capelluto, in 1997. In the MUST 1 (Fig
20), a double molar tube should be bonded to the tipped
molar, parallel to the occlusal plane. A shorter 0.018 ×
0.025 tube is soldered horizontally to the distocervical
wing of the premolar bracket. The active component of
the uprighting spring is a superelastic 0.016 × 0.022 NiTi
wire. This wire extends from the mesial of the premolar
tube to the distal of the molar tube. In the MUST 2 (Fig
21), the premolar tube is soldered vertically to the cervical
wings of the premolar bracket. The NiTi wire extends
from the gingival of the premolar tube to the distal of
the molar tube. The NiTi wire is activated by pulling it
mesially out of the molar tube; the ends are bent back and
coated with glass ionomer cement to prevent irritation.
The premolar can be anchored by a fixed lingual retainer.
In addition, lingual buttons may be needed to the molar
and premolar and connected by a passive elastic chain to
help prevent unwanted distal movement or rotation.
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The MUST appliances are easy to use, patient is
comfortable, no occlusal interference, no wire deformation
from mastication, and intraoral activation is fast so that
the treatment time is relatively short. The superelastic
NiTi wire delivers constant and light forces, and the
deformation of the wire delivers an uprighting moment to
the tipped molar.
Molar uprighting with temporary anchorage device
There are numerous approaches for uprighting
mesially tipped molars 2-5,8,11,12. Most of these have had
problems with molar extrusion and movement of the
anchorage unit. The only sure way to obtain absolute
anchorage is with implants. Animal studies have
demonstrated that endosseous implants in dogs can be
reliably used as anchors for horizontal orthodontic tooth
movement9,15,16. Human trials have also demonstrated the
successful use of implants as anchorage for horizontal
forces6,7. Odman et al.17and Roberts et al.7 both reported on
implants used in human patients, in conjunction with
dental anchorage, to successfully intrude posterior teeth.
However, conventional dental implants have some
disadvantages in orthodontic treatment, including the need
to wait for osseointegration, difficultly of removal after
treatment and high cost. In 1997, Kanomi18 introduced the
use of titanium microscrews for orthodontic anchorage
control. The microscrews were stable during treatment
and they could provide anchorage for tooth movement.
In 2002, Park et al. 13 reported the use of the
microscrew anchorage for molar uprighting without side
effects on the anterioer teeth. Simultaneous molar
intrusion can be performed, eliminating the need for
occlusion reduction. In the mandibular arch, the
microscrew is placed buccal and distal to the lower second
molar (Fig 23). In the maxillary arch, the microscrew is
placed in the maxillary tuberosity (Fig 24). Force is
applied with elastomeric thread between the microscrew
and lingual cleats on the buccal and lingual surfaces of the
molar to upright the tipped molar.
J. Taiwan Assoc. Orthod. 2009, Vol. 21. No. 1
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Fig 16. Typical tipback springs (Weiland et
al. JCO. 1992; 26)

Fig 17. Placement of crossed tipback springs to upright molar, with one spring ligated to
stabilizing wire in first premolar region (Weiland et al. JCO. 1992; 26)

Fig 19. Another modified method. Slide or
crimp one tube over the anterior
anchoring wire replace the additional
vertical slot on the canine bracket
(Shellhart and Oesterle, L.J.:
Uprighting molars without ectrusion,
JADA. 1999;130: 381-38

Fig 22. Placement of microscrew in
retromolar area and application
of distobuccally directed force
(Park et al.JCO.2002;36)

Fig 20. MUST 1 with horizontal molar and
premolar tubes (Capelluto and Lauweryns. JCO.1997;31)

Fig 18. Crossed tipback spring, with verticalslot canine bracket (Weiland et al.
JCO. 1992; 26)

Fig 21. MUST 2 with horizontal molar tube
and vertical premolar tube (Capelluto
and Lauweryns. JCO.1997;31)

Fig 23. Placement of microscrew in the maxillary tuberosity, distal to the tipped second molar
and application of distobuccal and distolingual forces (Park et al.JCO.2002;36)

Fig 24. Two different lengths of cantiliever used for uprighting (Melsen et al.JCO. 1996;30)
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Treatment consideration and appliance selection

varies greatly from case to case. Although the hypotheses

Melsen et al. 10 reported that the mesailly tipped

presented should be clinical useful, it is important to

molars should be differentiated by the types of tooth
movement required for correction in all three planes of
space. For any tooth movement, there is only one correct
force system to the center of resistance. A differential
diagnosis is important before selecting the optimal force
system and appliance design.
Mandibular molar extrusion may be desirable in
some cases when the tipped molar is below the functional

monitor tooth movement closely and be prepared to
adjust the appliance regularly. In the future applications,
the use of miniscrews may aid in achieving the most
desirable tooth movement for molar uprighting in adults.
It is important for us to understand the biomechanics,
undesirable side effect of the numerous molar uprighting
appliances, and select the appropriate method for our
patients.

occlusal plane and for correction of infrabony defects.
Simple tipback mechanics, just like the helical uprighting
spring, can be sued3,14. If significant extrusion is needed,
the force delivered at the anterior stabilizing segment
should be large. If little extrusion is desired, the force
should be lower, and the anterior arm of the cantilever
spring should be made as long as possible (Fig 25)10,14. In
the instance in which extrusion is indicated, the continuing
premature contact between the uprighting molar and
opposing molar would be occurred. Occlusion adjustment
is required to keep interferences from slowing the
correction of inclination and also damaging the
periodontal support.
Controlling the elevation of the molar is most critical
when patients has deficient overbite, a long lower facial
height, and lip incompetence. Molar intrusion is required
in this situation when uprighting the tipped molar. The
law of equilibrium requires that the moment added to the
molar should be smaller than the moment added to the
anterior unit. Burstone uprighting spring, a non-centered
V bend or two crossed tipback springs can be used for
such a situation5,8,10.

Conclusions
Uprighting of molars is indicated as an adjunct to
restorative and periodontal procedures. Select an adequate
orthodontic appliance is very important. Individual cases
must be considered on an individual basis, and treatment
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近心傾斜大臼齒的扶正—文獻回顧
謝欣宜．柯雯青．黃炯興
長庚大學顱顏口腔醫學研究所
台北長庚醫院顱顏齒顎矯正牙科

近心傾斜的大臼齒常見於成人齒列。以矯正方式將臼齒扶正除了可以恢復正常的咬合功能，對於該
顆大臼齒牙周健康的維持、以及將來 復假牙的製作，都有相當大的幫助。本篇文章是以文獻回顧的方
式，針對近心傾斜大臼齒的治療方式作全面性的整理與介紹。 (J. Taiwan Assoc. Orthod. 21(1): 9-18,

2009)
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